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Chemical context
To date, -conjugated organic molecules have attracted considerable attention because of their applications in many fields, such as non-linear optics (Kim et al., 2016; Percino et al., 2016; Xue et al., 2014) and optoeletronic devices (Shi et al., 2016; Zhang et al., 2015) . Carbazole-based -conjugated compounds have been utilized as the light-emitting layers in OLEDs (Liu et al., 2006 . The design of the title molecule combines the advantages of several factors. Firstly, vinyl has been introduced to bridge molecules; this is of importance for extension of the -conjugated system, which is beneficial for carrier mobility (Wang et al., 2012) . Secondly, introducing long alkyl substituents to carbazole cores is an effective method to solve poor solubility (Teetsov & Fox, 1999) and fluorescence quenching in the solid state (Hua et al., 2015) . In addition, introduction of Br into the structure of vinyl-bridged carbazoles can enhance intermolecular interactions by forming non-classical hydrogen bonds. Br-substituted molecules are excellent intermediate products since the bonding energy of the C-Br bond is weaker than that of C-H, and Br substituents are easily replaced by other substituents.
Supramolecular features
In the crystal, the molecules stack in a face-to-face manner along the b axis (see Fig. 2 ). Adjacent molecules are staggered and interlocked through their aromatic units, which assume face-to-face orientations. The distances and angles between them indicate the presence of well-defined intermolecularinteractions (Hunter et al., 1990) [Cg1Á Á ÁCg5(1 À x, 2 À y, 1 À z) = 3.6898 (13) and Cg2Á Á ÁCg6(Àx, 1 À y, 2 À z) = 3.5000 (13) Å ; Cg1, Cg2, Cg5 and Cg6 are the centroids of the N1/C7/C8/C23/C28, N2/C16/C15/C34/C29, C23-C28 and C29-C34 rings, respectively]. There are C-HÁ Á Á interactions (Table 1) between neighboring molecules along the a axis while weak C-HÁ Á ÁBr short contacts link the molecules into a chain-like arrangement in the ac plane (Table 1 ).
Database survey
A search of the Cambridge Crystallographic Database (WebCSD, Version 1.1.2, last update November 2016; Groom et al., 2016) for (E)-1,2-di(9H-carbazol-3-yl)ethene, reveals six structures. The structure of (E)-1,2-bis(9-hexyl-9H-carbazol-3-yl)ethene was determined successfully by our research group (Shi, Liu, Dong et al., 2012; Shi, Liu, Guo et al., 2012) and we have also investigated the propeller-shaped structures of two ethene derivatives substituted by carbazole, phenyl and dimesitylboron (Shi et al., 2016) . The single crystal structure of the ethene substituted by two cabazole groups and two phenyl rings has been reported as well as structures where the two carbazole groups are linked via several organic groups, including vinyl (Kumar et al., 2006; Song et al., 2008 The crystal packing of the title compound 1 viewed along the b axis. Details of C-HÁ Á ÁBr also were showed. Table 1 Hydrogen-bond geometry (Å , ).
Cg6 is the centroid of the C29-C34 ring. Symmetry codes: (i) Àx; Ày þ 2; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 2; (iii) x À 1; y; z À 1.
Figure 1
The molecular structure of the title compound, 1, with the atom labelling. Displacement ellipsoids are drawn at the 30% probability level.
Synthesis and crystallization
All reactants and solvents were purchased and used without further purification. THF was dried by using Na in the presence of benzophenone and DMF was dried by using molecular sieves. 9-Hexyl-9H-carbazole (4), 9-hexyl-9-carbazole-3-carbaldehyde (3) and 9-hexyl-9-carbazole-3-Br-6-carbaldehyde (2) were synthesized according to methods reported by our research group (Chen et al., 2017; Shi, Liu et al., 2012; Shi, Xin et al., 2012) . The title compound 1 was synthesized through a McMurry reaction (see Fig. 3 ). (E)-1,2-Bis(6-bromo-9-hexyl-9H-carbazol-3-yl)ethene (1): Zn power (5.840 g, 80.0 mmol) was mixed with THF (200.0 mL) and stirred sharply on the flask under Ar. Pure dichloromethane (30.0 mL) was poured into a constant pressure funnel and then TiCl 4 (4.42 mL, 40.0 mmol) was injected into the dichloromethane. The mixture was added dropwise to the flask. The reaction system was heated at 353 K and stirred for 3 h. After cooling to room temperature, compound 2 was dissolved in THF (100.0 mL), added dropwise to the flask for 2 h at 273 K, then heated to 353 K and stirred for 24 h. Finally, the mixture was poured into saturated NaHCO 3 solution and stirred sharply for 3 h. The reaction solution was extracted with dichloromethane. The solvent was washed with deionized water and saturated brine three times, then dried with anhydrous magnesium sulfate. After the solvent had been removed under reduced pressure, the residue was purified by flash chromatography on silica gel using dichloromethane-petroleum ether (1: 4 v:v) as eluent to achieve a yellow solid. Pale-yellow block-shaped crystals were obtained by recrystallization from the mixed solvent n-hexane/methylene chloride (0.878 g). Yield: 64.3%. 73, 138.97, 129.01, 127.85, 126.61, 124.46, 124.12, 122.68, 121.73, 117.87, 111.18, 109.78, 108.67, 42.85, 31.05, 28.44, 26.44, 22.04, 13.51 ppm; FTIR: 3030, 2955 FTIR: 3030, , 2944 FTIR: 3030, , 2926 FTIR: 3030, , 2864 FTIR: 3030, , 1839 FTIR: 3030, , 1736 FTIR: 3030, , 1628 FTIR: 3030, , 1596 FTIR: 3030, , 1488 FTIR: 3030, , 1465 FTIR: 3030, , 1450 FTIR: 3030, , 1383 FTIR: 3030, , 1349 FTIR: 3030, , 1302 FTIR: 3030, , 1286 FTIR: 3030, , 1244 FTIR: 3030, , 1220 FTIR: 3030, , 1194 FTIR: 3030, , 1152 FTIR: 3030, , 1134 FTIR: 3030, , 1053 FTIR: 3030, , 1019 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-bound H atoms were refined using a riding model with C-H = 0.93-0.97 Å and U iso (H) = 1.2-1.5U eq (C). Figure 3 Reaction scheme. (Bruker, 2005) ; software used to prepare material for publication:
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(E)-1,2-Bis(6-bromo-9-hexyl-9H-carbazol-3-yl)ethene
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
